Key indicators: single-crystal X-ray study; T = 298 K; mean (P-O) = 0.002 Å; R factor = 0.019; wR factor = 0.051; data-to-parameter ratio = 15.9.
The structure of the title compound, LuP 5 O 14 , comprises puckered eight-membered PO 4 rings linked by the lutetium cations in a complex way, forming a three-dimensional framework. Each eight-membered phosphate ring shares a bridging tetrahedron with each of four adjacent tetrahedra, to form layers of PO 4 tetrahedra. These layers are c/2 in thickness and parallel to the ab plane. Each Lu ion is contained in one such layer, forming bonds to six O atoms in that layer and also to one O atom belonging to a tetrahedron in each of the layers lying above and below it. The LuO 8 polyhedra are isolated from one another, since they share no common atoms. The Lu ions lie on twofold axes (special position 4e) and the shortest LuÁ Á ÁLu distance is 5.703 (1) Å .
Related literature
For related literature, see: Durif (1971) ; Hong (1974) ; Hong & Pierce (1974) . For the classification of ultraphosphates, see: Bagieu-Beucher & Tranqui (1970) .
Experimental
Crystal data (Duisenberg, 1992; EnrafNonius, 1994; Macíček & Yordanov, 1992 ); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2001) ; software used to prepare material for publication: SHELXL97.
PO 4 tetrahedra to form a three-dimensional framework, which delimits interesting tunnels (Fig.1) . The structure is built up from (PO 4 ) tetrahedra (Fig.2) which are cross-linked by bridging O atoms, but these do not form helical ribbons, as in the NdP 5 O 14 structure type (I) (Hong, 1974) , and HoP 5 O 14 structure type (III) (Durif, 1971 ). The anion is being constructed from a succession of eight-membred rings interconnected through the ternary tetrahedra in a complex way (Fig.3a) . The members of an individual ring are shown with yellow color. Each ring shares a bridging tetrahedron with each of four adjacent tetrahedra to form layers of PO 4 tetrahedra, as illustrated in Fig.3b . These layers are about c/2 in thickness and parallel to the a-b plane. Each Lu ion is contained in one such layer, forming bonds to six oxygen in that layer and also to one oxygen belonging to a tetrahedron in each of the layers lying above and bolow it. the LuO 8 polyhedra are isolated from one another, since they share no common atoms. (Hong & Pierce, 1974) .
Single crystal of LuP 5 O 14 was prepared by flux method. At room temperature, 0.5 g of Lu 2 O 3 were slowly added to 10 ml of phosphoric acid H 3 PO 4 (85%). The mixture was then slowly heated to 673 K and kept at this temperature for seven days.
colorless, crystals were separated from the excess phosphoric acid by washing the product in boiling water.
Refinement
The highest peak and the deepest hole are located 0.79Å and 0.54 Å, respectively, from Lu1 and Lu2. 
Data collection
Enraf-Nonius CAD-4 diffractometer R int = 0.031
Monochromator: graphite θ max = 30.0º
ω/2θ scans h = −17→18 Absorption correction: multi-scan (SADABS; Sheldrick, 1996) k = −17→17 (9) 0.0007 (7) 0.0013 (7) −0.0012 (7) O11 0.0150 (10) 0.0142 (8) 0.0125 (9) −0.0020 (7) −0.0014 (7) 0.0002 (7) O12 0.0143 (9) 0.0129 (8) 0.0135 (9) −0.0007 (7) 0.0013 (7) 0.0002 (7) O13 0.0148 (9) 0.0137 (8) 0.0142 (9) 0.0028 (7) −0.0001 (7) 0.0002 (7) O14 0.0156 (9) 0.0131 (8) 0.0151 (9) −0.0044 (7) −0.0009 (7) 0.0002 (7) Geometric parameters (Å, °) 
